Résumé. 2014 
Abstract. 2014 The dynamical exponent z for a single polymer chain in a good solvent is obtained to order 03B5 (= 4 -d) for the bead and spring (Rouse-Zimm) model. In the free-draining limit z = 4 -03B5/4 + ..., a result in agreement with a phenomenological prediction that z = 2 + 1/03BD due to de Gennes. In the non-free draining limit, z = 4 -5 03B5/4 + ..., which disagrees with de Gennes' prediction that z = d for this limit, but which is consistent with recent experimental work which finds departures from the phenomenological predictions. [4] is given by D -N . In this letter, we present an 0(s) calculation of z. In the so-called freedraining limit, where the hydrodynamic interactions are neglected, the excluded volume forces can be handled by an E expansion and it is found that z = 4 -B/4 + '". This result is consistent with the conjecture of de Gennes [4] [8] ). As noted above, there is a kind of conservation law for the center-of-mass motion in that the form it takes is independent of U { R }. The decoupling of center-of-mass motions from internal motions is removed when hydrodynamical interactions are included, as in the non-free draining limit, to which we now turn.
The non-free draining limit is experimentally much more important than the free-draining limit. Perturbation expansions in the Oseen tensor T { R } can also be formally constructed. If we neglect excluded volume interactions temporarily we have the perturbation Diagonal matrix elements yield a shift in 6A. in the unperturbed (Rouse) Since it is believed [1, 4, 9] that in the absence of excluded volume forces iq ~ Nd/2, one can deduce that the special value of (y~b2) ^ 1 which allows such exponentiation must be 8/3. (This value for (yqb 2)-l could presumably be established directly by going to next order in perturbation theory in T { R }). 
